The aim of this study was to investigate the characteristic of increased pressure drop in grooved straight pipes. The observation has been done at number of groove of 9, 25 and smooth pipe used as comparison. The result shows that the instantaneous pressure drop signal of grooved pipe fluctuate in small time-scale as a result the overall pressure drop increase compare to the pressure drop of smooth pipe.
Introduction
Over long distances materials flowing through pipes lose a lot of pressure from the presence of fluid turbulence. And in the field of piping such materials as oil, this increases costs considerably, thus the importance of finding methods of overcoming this pressure drop. One way to do this is to incise grooves into the internal surfaces of pipes, this is a passive method which is relatively cheap to install and requires little or no maintenance.
Over the years, much study has looked into pressure drop and fluids flowing over grooves to those without. [1] In their investigation found that on low speed wind tunnel, grooves influence turbulence intensity and [4] discovered they were very effective in reducing vortex vibration in cross flows. One study looked into the effect of restructuring the internal surfaces of pipes on hydrogen flowing through them [3] and found that they were very effective in reducing pressure drop. [2] Found grooves lowered pressure drop by 4%. [5] discovered the relationship of fluid behavior to friction factors in internally grooved pipes. The objective of this study was the explain pressure drop based on the characteristics of pressure drop signals produced by grooves.
Experiment Set-up
The set-up of the experiment equipment is shown schematically in Figure 1 .
Fig.1 Schematic of experiment equipment
Water was pumped by a centrifugal pump stabilized by an electric stabilizer. A valve was used to control water volume flow rate in order to achieve Reynold Number (Re) 24695, 22146, 20637, 18155, and 15038 respectively at 27 0 C (±1 0 C). The PVC pipe test section was 100 cm in length and 2.6 cm in diameter. Grooves were incised internally employing a conventional method, these grooves were longitudinal and rectangular in shape measuring 1 mm x 1 mm. The total number of grooves was 9 and 25, arranged by dividing 360° by 9 and 25 respectively. A plain pipe without grooves was used as control. In addition, a 70 cm long pipe entrance section was installed to ensure that the fluid entering the test section was fully developed. 3 mm Diameter of pressure taps were placed at both the entrance and exit of the test pipes and connected to a pressure transducer and a data logger to enable nominal pressures in the pipe to be read. Pressure data at both the entrance and exit were recorded for 1 minute and 7 times at a frequency of 250 Hz to improve accuracy.
Result and discussion
The data from both pressure transducers at the pipe test section entrance and exit were converted into pressure differentials between the entrance and exit respectively. This phenomena showed that small scale energetic fluid motion had been formed and in order to prove this beyond doubt, it was necessary to determine the skewness factors of all the pipes. The skewness factor describes the distributions of pressure drop, based on average levels, can give an initial understanding of concerning pressure drop as any increase in pressure drop can be correlated to the skewness factor value. Fig.  4 demonstrates that the skewness factors of both 9 and 25-groove pipes were negative. This shows that both periodic motion and angular speed increases pressure changes (Fig. 4) and any pressure change at small time scale raises shear stress at pipe walls and finally increasing overall pressure drop.
Conclusion
It can be concluded that in the 9 and 25-groove pipes, pressure drop occurred at small time scale so that flows tended to raise shear stress at the pipe walls thereby increasing their pressure drop over all compared to that of the smooth (no groove) pipe.
